


































































































































TABLE 1 
Summary of Total Radium Radioactivity by Matrix and Reach 

Kerr-McGee Sewage Treatment Plant Site 

I 3.541 
West Branch DuPage River Background I 8 100 0.068 3 754 

28 100 0 480 14.250 Sediment I West Branch DuPage River Upstream 

S u dace Water 

Notes: ’ 
pCi/g - picocuries per gram 
1) USEPA data (as provided in CH2M HILL Database [Revised STP&KCKdata4 (03 MayOG).xls]) are included, and represent laboratoiy analytical data. 
2) Non-detect values were assigned a value of zero prior to calculation. 
3) Duplicate samples were not included in calculations because many of the parent samples could not be identified in the CH2M HILL Database. 
4) Groundwater data are presented in units of picoCurieslLiter (pCi/L). 



TABLE 2 
Summary of Total Thorium Radioactivity by Matrix and Reach 

Kerr-McGee Sewage Treatment Plant Site 

Surface Water 

Notes: 
pCilg - picocuries per gram 
1) USEPA data (as provided in CH2M HILL Database [Revised STP&KCKdata4 (03 MayOG).xls]) are included, and represent laboratory analytical data. 
2) Non-detect values were assigned a value of zero prior to calculation. 
3) Duplicate samples were not included in calculations because many of the parent samples could not be identified in the CH2M HILL Database. 
4) Groundwater data are presented in units of picoCurieslLiter (pCilL). 



TABLE 3 
Summary of Total Uranium Radioactivity by Matrix and Reach 

Kerr-McGee Sewage Treatment Plant Site 

STP On-Site 
West Branch DuPage River Background 
West Branch DuPage River Upstream 

Soil 

West Branch DuPage River Background I 8 100 0.125 1.990 0.880 
28 100 0.519 9.723 1.597 11 Sediment \West Branch DuPage River Upstream 

138 100 0.124 21.982 2.214 
5 100 1.949 2.657 2.243 

21 100 1.237 25.280 4.552 

Surface Water ll L i 0.755 0.908 I West Branch DuPage River Background 2 100 0.879 0.937 
West Branch DuPage River Upstream 6 100 0.080 1.190 

Groundwater, 
Unfiltered 

_ _  _ _  -- -- STP Background 0 
STP On-Site 4 100 11.359 20.209 16.228 

Notes: 
pCi/g - picocuries per gram 
1) USEPA data (as provided in CH2M HILL Database [Revised STP&KCKdata4 (03 MayOG).xls]) are included, and represent laboratory analytical data. 
2) Non-detect values were assigned a value of zero prior to calculation. 
3) Duplicate samples were not included in calculations because many of the parent samples could not be identified in the CH2M HILL Database. 
4) Groundwater data are presented in units of picoCurieslLiter (pCi/L). 

Groundwater, STP Background 1 100 1.269 1.269 1.269 
filtered STP On-Site 4 100 0.836 5.459 2.773 

West Branch DuPaae River Urxtream 9 100 0.003 0.01 1 0.006 
West Branch DuPage River Background 3 100 0.005 0.013 0.009 Fish 





Scenario 
Timeframe 

ZurrentJ 
=uture 

Receptor 
Population 

Maintenance 
Worker 

Construction 
Worker 

Medium 

Soil 

Receptor Exposure Type of Rationale for Selection or Exclusion of Exposure 
Age Route Analysis Pathway 

Adult Ingestion Quantitative Maintenance workers performing general maintenance 
work are currently present at STP property. 

Dermal Quantitative 

Inhalation Quantitative 

Adult Ingestion Quantitative Construction workers performing intermittent 
construction work may be exposed to on-site soil at 

Dermal Quantitative STP property. 

Inhalation Quantitative 

;round- 
Hater 

Maintenance 
Worker 

Construction 
Worker 

Resident Sediment/ 
Floodplain 
Soil 

Adult Ingestion Quantitative Future use of site groundwater as drinking water 
source is unlikely; however, hypothetical exposure to 
shallow groundwater through ingestion of drinking 
water was evaluated for maintenance workers. 

Dermal None Future use of site groundwater as drinking water 
supply is unlikely. 

Adult Dermal Quantitative Construction worker performing intermittent 
construction work may be exposed to ponded water in 
excavation pits. 

Adultl Ingestion Quantitative Residents living next to site may contact sediment/ 
Child floodplain soil. 

Dermal Quantitative 

Inhalation Quantitative 

TABLE 5 
Selection of Exposure Pathways for Human Health Risk Assessment 

Kerr-McGee Sewaae Treatment Plant Site 

Exposure 
Medium 

Surface 
Soil 

Ground- 
water 

SedimenV 
Floodplain 
Soil 

Exposure Point 

3n-site Soil 
:STP Upland OU) 

Tap Water 
:STP Upland OU) 

Ponded Water in 
Excavation Pit 
(STP Upland OU) 

West Branch 
DuPage River 
(STP River OU) 

Recreational visitor may contact sedimenVfloodplain 
soil. 

Recreational Adult/ 
Visitor Child 

I Inhalation I Quantitative I 
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Scenario 
Timeframe 

Future 

Exposure Point Receptor Receptor Exposure Type of 
Population Age Route Analysis 

West Branch Resident Adult/ Ingestion Quantitative 
DuPage River Child 
(STP River OU) Dermal Quantitative 

Recreational Adult/ Ingestion Quantitative 
Visitor Child 

Dermal Quantitative 

Medium Rationale for Selection or Exclusion of Exposure 
Pathway 

Residents living next to site may contact surface water. 

Recreational visitor may contact surface water. 

Surface 
Water 

Adult/ 
Child 

Surface 
Water/ 
Sediment 

Ingestion None Future use of site groundwater as drinking water 
supply is unlikely. 

Dermal None 

Inhalation None 

Soil 

Ground- 
water 

TABLE 5 
Selection of Exposure Pathways for Human Health Risk Assessment 

Exposure 
Medium 

Surface 
Water 

Fish 
Tissue 

Surface 
Soil 

Ground- 
water 

West Branch 
DuPaae River 

Resident I Adult/ I Ingestion I Quantitative I Residents living next to site may consume fish caught 
Child locallv. 

I r KIVW uu) 

On-site Soil 
(STP Upland OU) 

Recreational 
Visitor 

Resident 

Adult/ 
Child 

Adult/ 
Child 

Recreational visitor may consume fish caught locally. 

Future land use is expected to remain the same (i.e., 
STP), but portions of property could become 
residential. 

Tap Water 
(STP Upland.OU) 

Resident 
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TABLE 6 
Exposure Factors for Maintenance Worker Scenario - Radionuclides 

Kerr-McGee Sewage Treatment Plant Site 

Descrie” I _  
posure Factor Units Source 

Area of Contaminated zone 1.00E+04 
Thickness of contaminated zone 2 
Time since placement of material 0 
Cover depth 0 
Density of contaminated zone 1.5 
Contaminated zone erosion rate 0.001 

m2 1 ,2  
m 1 ,2  
yr 1 ,2  
m 1,2 

m/vr 1 2  
glcm3 1,2 

Inhalation rate 
Mass loading for inhalation 
Exposure duration 

- Note: Some numbers in table are shown in scientific notation, also known as exponential notation. For example, 
1.00E-04 is another way of expressing 1 .OO x l o4 ,  which is equivalent to 0.0001. 

Standard reference inhalation rate (23 
5750 m31yr rn3lday) over 250 dayslyear 

1.00E-04 g/m3 1 ,2  
25 yr 3 

Based on assumotion that worker mends 

Sources: 
1. U.S. DOE. Data Collection Handbook to Support Modeling the Impacts of Radioactive Material in Soil 

Shielding factor, inhalation 

April 1993, ANUEAIS-8 
2. US.  DOE. Manual for Implementing Residual Radioactive Material Guidelines Using Resrad, Version 6.0 

3. US.  EPA. Supplemental Guidance to RAGS: Standard Default Exposure Factors, March 1991. 
August 2001, ANUEAD-4 

1 I unitless 1.11 time on site o h  of doors 

\ 

Sheilding factor, external gamma 
Fraction of time spent indoors 
Fraction of time spent outdoors (on site) 
Shape factor flag, external gamma 
Soil ingestion 
Mass loading for fotiar deposition 

1 unitless all time on site out of doors 
0 unitless 1 ,2  

0.685 unitless Site-specific assumption 
1 unitless 1 ,2  

25 glyr 1,2 
1.00E-04 g/m3 1,2 



TABLE 7 
Exposure Factors for Construction Worker Scenario - Radionuclides 

Kerr-McGee Sewage Treatment Plant Site 

Units 
m2 
m 
yr 
m 

g/cm3 
m/yr 

m3/yr 
g/m3 

yr 

unitless 

unitless 

unitless 

unitless 
unitless 

glyr 
g/m3 

Description I Exposure Factor 
Area of Contaminated zone I 1.00E+04 

Source 
1,2 
1 ,2  
I, 2 
I ,  2 
1,2 
1,2 

Standard reference inhalation rate (23 
m3lday) over 60 days/year 

Site-specific assumption, consistent with 
assumptions for estimating chemical 
exposure 
Based on assumption that worker spends 
all time on site out of doors 
Based on assumption that worker spends 
all time on site out of doors 
Based on assumption that worker spends 
all time on site out of doors 
Site-specific assumption, based on 60 
dayslyear 

Site-specific assumption, based on 60 
dayslyear 

1.2 

1,2 

1 - 2  

Thickness of contaminated zone 
Time since placement of material 
,Cover depth 

2 
0 
0 

Pathwavs evaluated: 
External gamma 
Inhalation (w/o radon) 
Soil ingestion 

Density of contaminated zone 
Contaminated zone erosion rate 

Inhalation rate 
Mass loading for inhalation 

Exposure duration 

Shielding factor, inhalation 

Sheilding factor, external gamma 

Fraction of time spent indoors 

Shape factor flag, external gamma 

, 

Fraction of time spent outdoors (on site) 

Soil ingestion 
Mass loading for foliar deposition 

1.5 
0.001 

1380 
1.00E-04 

1 

1 

1 

0 

0.164 
1 

6 
1.00E-04 

- Note: Some numbers in table are shown in scientific notation, also known as exponential notation. For example, 
1.00E-04 is another way of expressing 1 .OO x le, which is equivalent to 0.0001. 

Sources: 
1. US. DOE. Data Collection Handbook to Support Modeling the Impacts of Radioactive Material in Soil 

2. US. DOE. Manual for Implementing Residual Radioactive Material Guidelines Using Resrad, Version 6.0 
April 1993, ANUEAIS-8 

August 2001, ANLIEAD-4 



TABLE 8 
Exposure Factors for Residential Exposure Scenario - Radionuclides 

Kerr-McGee Sewage Treatment Plant Site 

Description 
Area of Contaminated zone 

Exposure Factor Units Source 
1.00E+04 m2 1,2 

Thickness of contaminated zone 
'Time since placement of material 
Cover depth 

2 m 1,2 
0 yr 1,2 
0 m 1,2 

Density of contaminated zone 

Inhalation rate 1 8400 I m'lyr I 1 ,2  
Mass loading for inhalation 1.00E-04 I g/m3 I 1,2 

1.5 I g/cm3 I 1,2 
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Precipitation 
Irrigation 
Irrigation mode (over head) 

1 mlyr 1,2 
NA mlyr 1,2 
NA 1 ,2  



TABLE 8 
Exposure Factors for Residential. Exposure Scenario - Radionuclides 

Kerr-McGee Sewage Treatment Plant Site 

Description I Exposure Factor I Units 1 Source 

Pathwavs evaluated: 
External gamma 
Inhalation (w/o radon) 
Plant ingestion 
Soil ingestion 
Radon Inhalation 

- Note: Some numbers in table are shown in scientific notation, also known as exponential notation. For example, 
1.00E-04 is another way of expressing 1 .OO x l o 4 ,  which is equivalent to 0.0001, 

Sources: 
1. U.S. DOE. Data Collection Handbook to Support Modeling the impacts of Radioactive Material in Soil 

2. U.S. DOE. Manual for Implementing Residual Radioactive Material Guidelines Using Resrad, Version 6.0 
April 1993, ANUEAIS-8 

August 2001, ANUEAD-4 
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TABLE 9 
Exposure Factors for Recreational Exposure Scenario - Radionuclides 

Kerr-McGee Sewage Treatment Plant Site 

Pathwavs evaluated: 
External gamma 
Inhalation (w/o radon) 
Soil ingestion 
Fish Ingestion 
Surface Water Ingestion 

- Note: Some numbers in table are shown in scientific notation, also known as exponential notation. For example, 
1.00E-04 is another way of expressing 1 .OO x which is equivalent to 0.0001. 

. .  
.- 

Sources: 
1. US.  DOE. Data Collection Handbook to Support Modeling the Impacts of Radioactive Material in Soil 

2. US. DOE. Manual for Implementing Residual Radioactive Material Guidelines Using Resrad, Version 6.0 
April 1993, ANUEAIS-8 

August 2001, ANLIEAD-4 





TABLE 11 
Summary of Excess Lifetime Cancer Risk (Radionuclides), STP Upland OU 

Kerr-McGee Sewage Treatment Plant Site 

Residential Scenario Maintenance Worker Scenario 

Radio- Risk Fraction Risk Fraction 
Nuclide 

Ac-227 
Pa-231 

Ra-226 
Ra-228 

Pb-210 

Th-228 
Th-230 
Th-232 
U-234 
U-235 

4.17E-10 
3.73E-10 
9.18E-05 
3.69E-04 
2.28E-03 
1.37E-03 
6.13E-15 
5.46E-06 
7.36E-11 
8.34E-07 

0.00000 
0.00000 
0.02230 
0.08970 
0.55350 
0.33220 
0.00000 
0.00130 
0.00000 
0.00020 

2.07E-10 
7.29E-11 
1.54E-06 
1.88E-04 
5.45E-04 
9.43E-04 
1.06E-15 
1.18E-06 
7.09E-12 
5.46E-07 

0.00000 
0.00000 
0.00090 
0.1 11 90 
0.32440 
0.56080 
0.00000 
0.00070 
0.00000 
0.00030 

U-238 3.31 E-06 0.00080 1.54E-06 0.00090 
Total 4E-03 1 2E-03 1 

Risks from Radon (Residential Scenario): 

.Radio- Risk 
Nucllde 

Rn-222 lb79E-04 

Radon not evaluated for non-residential 
scenarios (radon exposure is evaluated 
only as an indoor air pathway) 

Construction Worker Scenario 

Risk Fraction 

6.64E-13 0.00000 
4.50E-13 0.00000 
1.16E-08 0.00050 
2.55E-06 0,10990 
7.57E-06 0.32580 
1.31 E-05 0.56220 
2.00E-18 0.00000 
1.02E-08 0.00040 
3.10E-14 0.00000 
7.43E-09 0.00030 
2.06E-08 0.00090 

2E-05 1 

Po-21 8 3.51E-04 . 
Pb-214 4.45E-04 
Bi-214 8.70E-04 
Rn-220 4.41 E-05 
PO-21 6 6.92E-07 
Pb-212 2.83E-05 
Bi-212 1.44E-05 
Total 2E-03 

Notes: 
Risks are based on potential exposure through both direct (external) and indirect exposure pathways. 
Indirect exposure pathways include inhalation, soil ingestion and fruit and vegetable ingestion for residents. 
Indirect exposure pathways include inhalation and soil ingestion for worker and recreational scenarios. 
Radon risks include both indoor and outdoor inhalation pathways. Indoor radon risks are 90% of total radon risks. 
Risks were calculated using RESRAD Version 6.21. 
Some numbers in table are shown in scientific notation, also known as exponential notation. For example, 

1.00E-04 is another way of expressing 1 .OO x lo4, which is equivalent to 0.0001. 

.-. 





TABLE 13 
Summary of Excess Lifetime Cancer Risk (Radionuclides), STP River OU, Fish Ingestion 

Kerr-McGee Sewage Treatment Plant Site 

Fish Exposure Exposure 
EPC in Fish Consumption Frequency Duration Slope factor Excess Lifetime 

Contaminant (pcilg) Rate (glday) (dayslyear) (years) Intake (pCi) (IlpCi) Cancer Risk 
' Radium-228tD 0.068 25 365 30 1.87Et04 1.43E-09 2.68E-05 
Thorium-232tD 0.012 25 365 30 3.40Et03 1.33E-10 4.52E-07 

1.73E-06 Thorium-228tD 0.015 25 365 30 4.09Et03 4.22E-10 
2.90E-05 Total 

- Note: Some numbers in table are shown in scientific notation, also known as exponential notation. For example, 
1.00E-04 is another way of expressing 1 .OO x l o4 ,  which is equivalent to O.iJOO1. 



TABLE 14 
Summary of Excess Lifetime Cancer Risk (Radionuclides), STP River OU, Surface Water Ingestion 

Kerr-McGee Sewage Treatment Plant Site 

Residential Exposure 
EPC in 
Surface Water Exposure Exposure 
Water Consumption Frequency Duration Slope factor Excess Lifetime 
(pCilL) Rate (Uday) (dayslyear) (years) Intake (pCi) (IlpCi) Cancer Risk 

1.33E-07 3.45Et02 3.86E-10 Radium-226 0.822 0.05 350 24 
Radium-228 1.247 0.05 350 . 24 5.24Et02 1.04E-09 5.45E-07 
Thorium-232 0.173 0.05 350 24 7.25Et01 1.01 E-I 0 7.32E-09 

1 .I OE-09 Uranium-235 0.036 0.05 350 24 1.53Et01 7.1 8E-11 
Uranium-238 0.582 0.05 350 24 2.44Et02 8.71 E-I 1 2.13E-08 

Total 7.08E-07 

Recreational ExDosure 
EPC in 
Surface Water Exposure Exposure 
Water Consumption Frequency Duration Slope factor Excess Lifetime 
(pCilL) Rate (Uday) (dayslyear) (years) Intake (pCi) (IlpCi) Cancer Risk 

Radium-226 0.822 0.05 54 30 6.66Et01 3.86E-10 2.57E-08 
1.05E-07 Radium-228 1.247 0.05 54 30 1.01 Et02 1.04E-09 

Thorium-232 0.173 0.05 54 30 1.40Et01 1.01 E-I 0 1.41 E-09 
Uranium-235 0.036 0.05 54 30 2.95Et00 7.18E-11 2.12E-10 
Uranium-238 0.582 0.05 54 30 4.71 Et01 8.71 E-I 1 4.1 1 E-09 

Total 1.36E-07 

- Note: Some numbers in table are shown in scientific notation, also known as exponential notation. For example, 
1.00E-04 is another way of expressing 1 .OO x lo4, which is equivalent to 0.0001, 











TABLE 19 
Chemical-Specific ARARs and TBCs 

Kerr-McCee Kress C r e e W e s t  Branch DuPage River and Sewage Treatment Plant Sites 

FEDERAL ARARs AND TBCs 
Clean Air Act I 42 USC 7401, I ARAR I Regulates air emissions from area, stationary, and mobile sources This law authorizes the 
National Ambient Air Quality 40 CFR 50 and 
Standards (NAAQS) 52 Subpart 0 
Clean Water Act [Federal 40 CFR 122, 
Water Pollution Control Act, as 123, 125, 129, 
amended] I3 I ,  230, 233, 

301-303,306, 
307, 320-330, 
40 I, 404; 33 
USC 1251; 
33 USC 1314 
40 CFR 192 

U.S. Environmental Protection Agency to establish National Ambient Air Quality 
Standards (NAAQS) to protect public health and welfare and the environment. 
Provides federal, state and local discharge requirements to control pollutants to navigable 
waters (also includes NPDES). 

ARAR 

Health and Environmental 
Protection Standards for radionuclides. 
Uranium and Thorium Mill 
Tailings 

Resource Conservation and 
Recovery Act (RCRA) 

ARAR Provides relevant and appropriate cleanup standards for CERCLA sites contaminated with 

40 CFR 261, 
262, 264, 268; 
42 U.S.C. 6901 
et seq. 

ARAR Identifies and lists certain materials as hazardous wastes and sets management standards 
for such wastes if encountered during cleanup. 

Relevant and appropriate to remedial actions that include emissions to tlie atmosphere. 

Establishes relevant and appropriate water quality criteria to protect against adverse 
effects. 

Relevant to the management of thorium byproduct inaterials under Section 84 of the 
Atomic Energy Act of 1954, as amended, during and following processing of thorium 
ores, and to restoration of disposal sites. Is construed by EPA to set a standard for 
radium-22G and -228 of 5 pCi/g total radium above background (a standard of 7.2 pCi/g 
at tlie Kress Creek and Sewage Treatment Plant Sites). 
Applicable to listed or hazardous or characteristic wastes encountered during cleanup o f  a 
site. Would not apply to thorium-contaminated so11 01- sediment that exhibits the 
"toxicity characteristic*' merely because of the presence of elemental inetals inorinally 
present i n  thorium ores. 

- _ _  I I I 
STATE ARARs AND TBCs 

Illinois Uranium and Thorium I 420 ILCS 42 I ARAR I Requires licensees to be prepared to decontaminate all properties that have been identified I Thorium mill tailings from the REF are found at the Sites. 
Mill Tailings Control Act 

Illinois Water Quality 35 IAC, 
Standards, Water Pollution - 
Pollution Control Board 302-304,309 NPDES and other associated permits. 

Illinois Environmental 35 IAC, 
Protection -Pollution Control Subtitle I, 
Board - Radiation Hazards 

as being contaminated withby-product material produced at  a licensed site. 

. Provides water quality standards applicable throughout the State, and maximum 
concentration of various contaminants which can be discharged. Also describes the 

f 

ARAR Establishes relevant and appropriate water quality criteria to protect against edverse 
effects. Subtitle C, 

ARAR Establishes standards for protection against radiological air pollutants associated with 
materials and activities under licenses issued by the United States Nuclear Regulatory 
Commission pursuant to the Atomic Energy Act of 1954. 

Establishes relevant and appropriate standards for radiological air pollutants that will be 
considered during development of the monitoring program during site cleanup. 

Chapter I, Part 
1000 
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TABLE 19 
Chemical-Specific ARARs and TBCs 

Kerr-McGee Kress C r e e k W e s t  B r a n c h  DuPage  R i v e r  a n d  Sewage  Treatment P l a n t  Sites 

STATE ARARs AND TBCs (CONT’D) 
Illinois Environmental 
Protection -Air Pollution - 
Toxic Air Contaminants 

Licensing Requirements for 
Source Material Milling 
Facilities 

Prohibition of Air Pollution 

Illinois Radiation Protection 
Act of 1990 
Radiation Protection of the 
Public and the Environment 

Standards for Protection 
Against Radiation 

ALARA Levels for Effluent 
from Materials Facilities 

Termination of Operating 
Licenses for Nuclear Reactors 

Subtitle B, 
Chapter I, 
Subchaoter f. 

35 IAC, 
Subtitle B, 
201.141 

(DOE) Order 
5400.5 
10 CFR 20 

Regulatory 
Guide 8.37 

Reg u 1 at o ry 
Guide 1.86 

Establishes the procedures to identify a toxic air contaminant. 

Establishes the procedural requirements and technical criteria applicable to the disposal of 
byproduct material and provides for the protection of the public health and safety during 
and after source material milling operations at the Kerr-McGee REF 

Establishes that no person shall cause or threaten or allow the discharge or emission of any 
contaminant into the environment to cause air pollution, or to prevent the attainment or 
maintenance of any applicable ambient air quality standard. 

Requires licensees to complete decontamination of all properties identified as being 
contaminated with byproduct material from a licensed slte. 
Establishes standards and requirements for operations of the DOE with reswcr to 
protection of the public and environment aga-inst undue risk from remediation 

Establishes that the total radiation dose to an individual (including doses resulting from 
licensed and unlicensed radioactive material and from radiation sources other than 
background radiation) do not exceed the standards for protection against radiation. 
Provides guidance on designing an acceptable program for establishing and maintaining 
ALARA levels for gaseous and liquid effluents at materials facilities. 

Contains decontamination guides for the release of equipment for unrestricted use. 

Establishes relevant and appropriate standards that will be considered during 
development of the monitoring program during site cleanup. 

Relevant and appropriate to the management of thoriuin byproduct materials at the Kress 
Creek and Sewage Treatment Plant Sites. Contains State equivalent to soil standards in  
40 CFR 192. 

Applicable to air emissions generated by equipment 01- activities during cleanup. 

Revelant and appropriate during remedial design and remedial action. 

The “as low as reasonably achievable” (ALARA) process would be considered i n  
evaluating radiation dose limits for protection of the public and the environmen1. 

To be considered when implementing the ALARA approach. 

To be considered when implementing the ALARA approach. 

To be considered when establishing decontamination requirements associated with 
remediation. 

’ 
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TABLE 20 
Action-Specific ARARs and TBCs 

Kerr-McCee Kress CreeMWest Branch DuPage River and Sewage Treatment Plant Sites 

Clean Watei Act [Federal Section 4040, 
Water Pollution Control Act, and c) of the 
as amended] Clean Water 

Act, 33 USC 
13440, and c); 
40 CFR Part 
230,231; 33 
CFR Part 320- 
329 

33 USC 403; 33 
CFR Parts 320- 
330 

Rivers and Harbors Act of 
I899 (Section I0 Pennit) 

OSHA-Hazardous Waste 29 CFR 
Operations and Emergency 1910.120; 29 
Response CFR 1904.2; 29 

I CFR 1910.1020 
I 49 CFR 172.700 Hazardous Materials Table. 

Special Provisions. Hazardous 
Materials Communications, 
Emergency Response 
Infoilnation, and Training 
Requirements 

Oil Pollution Prevention and 
Response; Non- 
Transpoitation-Related 
Onshore and Offshore 
Facilities 

40 CFR I12 

ARAR 

ARAR 

ARAR 

ARAR 

ARAR 

Guidelines for Specification of Disposal Sites for Dredged or Fill Material. Except as 
otherwise provided under Clean Water Act Section 404(b)(2), no discharge of dredged or 
fill material shall be permitted if there is a practicable alternative to the proposed 
discharge which would have a less adverse impact on the aquatic ecosystem, so long as 
the alternative does not have other significant adverse environmental consequences. If 
there is no other practical alternative, impacts must be minimized. Includes criteria for 
evaluating whether a particular discharge site may be specified. 

Prohibits unauthorized obstruction or alteration of any navigable water in the U.S. 
(dredging, fill, cofferdams, piers, etc.). The U.S. Army Corps of Engineers approval is 
generally required to excavate or fill, or in any manner to alter or modify the course, 
location, condition, or capacity of the channel of any navigable water of the U S .  

Establishes health and safety requirements for cleanup operations at NPL sites. 

Establishes training requirements for hazinat employees. 

Establishes requirements for Spill Prevention, Control, and Countermeasure (SPCC) 
Plans. 

Page I of 5 

zc 
Applicable to all existing, proposed, or potential disposal sites for discharges o f  dredged 
or f i l l  materials into U.S. waters, which include wetlands. Includes special policies, 
practices, and procedures to be followed by the U.S. Army Corps of Engineers in 
connection with the review of applications for permits to authorize the discharge of 
dredged or f i l l  material into waters of the U.S. pursuant to Section 404 of the Clean 
Water Act. 

Applicable to remedial activities that include dredging. 

OSHA requirements apply to all workers during cleanup operations a1 the ICress Creek 
and Sewage Treatment Plant NPL Sites. 

These requirements apply to the cleanup activities at the Kress Creek and Sewage 
Treatment Plant Sites. 

Applicable to site cleanup activities. 



TABLE 20 
Action-Specific AFZARs and TBCs 

Kerr-McGee Kress CreeWWest Branch DuPage River and Sewage Treatment Plant Sites 

FEDERAL ARARs AND TBCs (CONT'D) 
USDOT Placaiding and I49CFR 171, I ARAR I Provides transportation and handline. reauirements for hazardous materials I Aoohes to hazardous mateiials that are removed and tiansoorted from the Sites - .  . .  
Handling I73 
Solid Waste Disposal Act, as ' 40 CFR 261- . 
amended 265,268 

USEPA Remedial 
DesigdRemdial Action 

ARAR Establishes a characteristic test of the presence of hazardous constituents at levels that 
could make remedial residues hazardous wastes, and establishes requirements for 
management, transport, and land disposal of such materials. 
General reference manual that provides remedial project managers with an overview of 
the remedial design and remedial action processes. 

Applicable to remedial activities involving transport and disposal of material. 

TBC This manual will be consulted during remedial design and remedial action. 

Handbook 
USEPA Superfund Remedial OSWER 
Design and Remedial Action Directive 
Guidance No. 9355.0-4A, 

June 1986 

TBC Guidance document developed to assist agencies and parties who plan, administer, and 
manage remedial design and remedial action at Superfund sites. 

This guidance will be consulted during remedial design and remedial action. 

STATE ARARs AND TBCs 
Department of Nuclear Safety 
-Transportation of 
Radioactive Material 

Floodway Constiuction in 
Northeastern Illinois 

Hazardous Material 
Transportation Regulations 

Illinois Urban Manual 

32 IAC, Chapter 
11, 341 

17 IAC, Title 
17, Chapter I, 
Part 3708 

IDOT Title 92, 
Chapter I, 
Subchapter C 

IEPANSDA, 
NRCS; 1995 

ARAR 

ARAR 

ARAR 

ARAR 

Establishes requirements for packaging, preparation for shipment and transportation of 
radioactive material and applies to any person who transports radioactive material or 
delivers radioactive material to a carrier for transport. 

Provides rules governing construction and filling in the regulatory floodway of rivers, 
lakes and streams of Cook, DuPage, Kane, Lake, McHenry and Will Counties, excluding 
the City of Chicago so that periodic inundation will not pose a danger to the general 
health and welfare of the user, require the expenditure of public funds, require the 
provision of public resources or disaster relief services, and result singularly or 
cumulatively in greater flood damages or potential flood damages due to increases in 
flood stage or velocities or loss of flood storage. 

Designates the requirements of the Illinois Department of Transportation governing the 
transportation of hazardous wastes including discussion of carrying waste by highway and 
specifications for tank cars and packaging. 

Provides construction standards and specifications, material specifications, and standard 
drawings related. to urban ecosystem protection and enhancement. 

Applicable to remedial activities involving transport of inaterial. 

Applicable to the dredging work at the sites during cleanup activities. 

Applicable to remedial activities involving transport OF hazardous inaterial. 

Applicable to site cleanup activities. 
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TABLE 20 
Action-Specific ARARs and TBCs 

Kerr-McCee Kress CreeWest  B r a n c h  DuPage River a n d  Sewage  T r e a t m e n t  P lan t  Sites 

Licensing Requirements for 
Land Disposal of Radioactive 
Waste 

STATE ARARs AND TBCs (CONT'D) 
32 IAC 601 

Vuclear Safety -Uranium and 
rliorium Mill Tailings Control 
4ct 

Procedures and Criteria for 
Federal Permits or Licenses 
Tor Discharge Into Waters of 
lie State 
Xegulation of Construction 
Within Floodplains 

I 

420 ILCS 42 

35 IAC 395 

92 IAC, Part 
708; 17 IAC, 
Title 17, 
Chapter I, Part 
3706 

Applicable to the cleanup activities in floodplains along Kress Creek and the West 
Branch DuPage River. 

v 

ARAR 

ARAR 

ARAR 

ARAR 

iivers, Lakes, and Streams 
4ct 

3nvironmental Protection - 
'ollution Control Board - 
Waste Disposal - Site 
iemediation Program 

ARAR 

TBC 

615 ILCS (1996 
State Bar 
Edition) 
35 IAC, Subtitle 
G,  Chapter I, 
Part 740 

Establishes procedures, criteria, and terms and conditions upon which the Department of 
Nuclear Safety issues licenses for tlie land disposal of radioactive wastes if such disposal 
is away from the point of generation or if such disposal is of waste which has been 
received from other persons. 
Establishes a comprehensive program for the timely decommissioning of uranium and 
thorium mill tailing facilities in Illinois and for the decontamination of properties that are 
contaminated with uranium or thorium mill tailings (in addition to the regulatory program 
established in the Radiation Protection Act of 1990). 
These rules state tlie procedures and criteria which the Illinois Environmental Protection 
Agency will use in certifying, under Section 401 of the Clean Water Act, that activities 
requiring federal permits of licenses will comply with Sections 301, 302,202111 306, and 
307 of the Clean Water Act. 
Provides protection of public health, safety, and general welfare by restricting damageable 
floodplain improvements and uses which increase flood damage potential elsewhere, The 
regulation is more specifically adopted to: 
- Protect adjacent, upstream, and downstream private and public landowners from 

increases in flood heights and velocities and resulting increases in flood damage; 
- Minimize extraordinary directhdirect costs to governmental units caused by 

developments within flood plains for roads, sewer and water, flood control works, flood 
relief and emergency services; 

- Reduce health and safety risks to the individual, family or guests, prevent blighting, and 
prevent economic losses detracting from community well-being and the tax base; 

- Protect individuals from buying lands which are unsuited for intended purposes because 
of flood hazard; and 

- Prevent water pollution, nuisances due to floating structureddebris, and increased 
sedimentation. 

Regulates construction activities in floodplains with a focus on preserving tlie 
hydrological integrity of the state's public waters. 

Establishes procedures for the investigative and remedial activities at sites where there is a 
release; threatened release, or suspected release of hazardous substances, pesticides, or 
petroleum and for the review and approval of those activities. 

-=z 
Relevant and appropriate to cleanup activities at the Sites involving transportation o f  
radioactive material for disposal. 

Applicable to remedial activities at sites contaminated by radioactive thorium from tlie 
REF. 

Applicable to cleanup activities including dredging i n  Kress Creek and tlie West Branch 
DuPage River. 

Applicable to tlie cleanup activities in floodplains along Kress Creek and the West 
Branch DuPage River. 

To be considered during investigation and cleanup o f  the Kress Creek and STP Sites. 

Page 3 of 5 



TABLE 20 
Action-Specific ARARs and TBCs 

Kerr-McGee Kress CreeWWest  B r a n c h  DuPage River and Sewage  T r e a t m e n t  P l a n t  Sites 

Rules for Regulation of Public 
Waters 

Standards and Specifications 
for Soil Erosion and Sediment 
Control 
Transportation of Radioactive 
Material 

Standards for Protection 
Against Radiation 

Waste Disposal -Pollution 
Control Board 

Flood Control Act 

92 IAC. Part 
704; IYIAC, 
Title 17, 
Chapter I, Part 
3704 

IEPANPCl81- 
012 

32 IAC 341 

32IAC340 ~ 

35 IAC, Subtitle 
G, 721-722, 
724,128,807- 
809 

ILCS 14-28-1 

ARAR 

ARAR 

ARAR 

ARAR 

ARAR 

ARAR 

STATE ARARs AND TBCs (CONT'D) 
Provides.protection of the public's interest, rights, safety and welfare in the State's public 
bodies of water. More specifically, construction will be regulated to prevent obstruction 
to, or interference with, the navigability of any public body of water; encroachment on 
any public body of water; and impairment of the rights, interests or uses of the public in 
any public body of water or in the natural resources thereof. 

Provides standards and specifications for design and construction of erosion control 
measures. 

Establishes requirements for packaging, preparation for shipment and transportation of 
radioactive material and applies to any person who transports radioactive material or 
delivers radioactive material to a carrier for transport. 

Establishes standards for protection against radiation during receipt, possession, use, 
transfer, and disposal of radiation sources. 

Includes the Identification And Listing Of Hazardous Waste, Standards Applicable To 
Generators Of Hazardous Waste, Standards For Owners And Operators Of Hazardous 
Waste Treatment, Storage, And Disposal Facilities, Land Disposal Restrictions, Special 
Waste Classifications, and Nonhazardous Special Waste Hauling and the Uniform 
Program. The regulations identify those solid wastes which are subject to regulation as 
hazardous wastes; establish standards for generators of hazardous waste; identifies 
hazardous wastes that are restricted from land disposal and defines those limited 
circumstances under which an otherwise prohibited waste may continue to be land 
disposed; provides a means by which persons may obtain a classification or 
declassification of special (non-RCRA) waste based on the degree of hazard of the waste 
or other characteristics, to assure that the waste receives appropriate handling;-and 
prescribes the.procedures for the Uniform Hazardous Materials Transportation and 
Registration Program and for the issuance of permits to nonhazardous special waste 
transporters; for the inspection and numbering of vehicles; and for proper management 
and transportation of solid and non-hazardous special wastes to approved disposal, storage 
and treatment sites. 

Requires formal approval for any offsite construction, excavation or filling in the 
floodwav. 

Applicable to dredging activities in Kress Creek and the West Branch DuPage River. 

Constmction activities should be planned and constructed in accordance with the 
specifications outlined in the Illinois Urban Manual, especially as i t  relates to erosion 
control measures. 
Applicable to remedial activities involving transport of thorium-conraminated material. 

Applicable to site activities involving handling, transportation and disposal of thoriiini- 
contaminated inaterial. 

Portions are applicable and portions are relevant and appropriate to remedial activities 
involving handling and disposal of hazardous and special wastes. 

Would be relevant and appropriate if any remedial work is conducted offsite. 
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TABLE 20 
Action-Specific ARARs and TBCs 

K e r r - M c G e e  Kress C r e e W e s t  B r a n c h  D u P a g e  River a n d  Sewage  T r e a t m e n t  P lan t  Sites 

TBC 

TBC 

DuPage County Countywide 
Stormwater and Floodplain 
Ordinance 
DuPage County Right of Way 
Pennit, License and Fee 
Ordinance 

KaneIDuPage County Erosion 
and Sediment Control Plan 
Application 

wetland. 
Applies to any work conducted within County designated highway routes including storm 
sewer, sanitary sewer, water main, residentiallcommercial, left/right turn widening, 
sidewalk, grading, landscaping, street lighting, signage, traffic signals, parades, temporary 
road closureddetours, etc. 
Requires appropriate soil erosion and sediment control measures to be impleinented and 
maintained until the construction site is vegetated and stabilized. 

Ordinance No. 
OSM-0001-89 

Ordinance No. 
ODT-0007-97 

Condition of 
Section 404 
Clean Water Act 
Permit Issuance 
- DuPage 
County signed 
Memorandum of 
Understanding 
on 611 2/97 

LOCAL TBCs 
TBC I Required for develooment (i.e., excavation or fill, alteration, change in land use, or I a c t h i e s  affecting dormwater discharge) that affects both a-floodplaidriparian area and a 

The cleanup work will take place in floodplains, riparian areas and wetlands. 

Would apply during activities involving use of Counly designated highway routes 

Applies to cleanup activities that inay adversely affect water quality by causing soil 
erosion into surface waters or distui-bing sediments. 
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TABLE 21 
Location-Specific ARARs and TBCs 

Kerr-McCee Kress C r e e W e s t  Branch DuPage River and SewageTreatment Plant Sites 

FEDERAL ARARS AND TBCs 
Endangered Species Act 

Fish and Wildlife 
Coordination Act 

National Environmental Policy 
Act (NEPA) 

Preservation of Historical and 
Archaeological Data Act and 
National Historic Preservation 
Act (NHPA) 

16USC 1531- 
1544; 50 CFR 
Part 17, Subpart 
I; 50 CFR Part 
402 
16 USC. 661- 
666 

42 USC Sect 
4321 et..; 40 
CFR Sect. 6 
Subpart C; 23 
CFR 771 

I6 USC 469; 36 
CFR Parts 60, 
63,65;  16 USC 
470; 36 CFR 
Part 800 ; EO 
I1593 

ARAR 

ARAR 

ARAR 

ARAR 

Federal agencies are required to verify that any action authorized, funded, or carried out 
by them is not likely to jeopardize the continued existence of any endangered species or 
threatened species, or result in the destruction or adverse modification of a critical habitat 
of such species, unless such agency has been granted an appropriate exemption by the 
Endangered Species Committee ( I  6 USC 5 1536). 
Whenever the waters of any stream or other body of water are proposed or authorized to 
be impounded, diverted, the channel deepened, or the stream or other body of water 
otherwise controlled or modified for any purpose, by any department or agency of the 
United States, such department or agency first shall consult with the United States Fish 
and Wildlife Service, Department of the Interior, and with the head of the agency 
exercising administration over the wildlife resources of the particular State in which the 
impoundment, diversion, or other control facility is to be constructed, with a view to the 
conservation of wildlife resources by preventing loss of and damage to such resources. 
Establishes the broad national framework for protecting our environment and assures that 
all branches of government give proper consideration to the environment prior to 
undertaking any major federal action that significantly affects the environment. 
Requirements are invoked when airports, buildings, military complexes, highways, 
parkland purchases, and other federal activities are proposed. Environmental Assessments 
@As) and Environmental Impact Statements (EISs), which are assessments of the 
likelihood of impacts from alternative courses of action, are required from all Federal 
senc ies  and are the most visible NEPA requirements. 
Establishes requirements for the recovery and preservation of historical and 
archaeological’data. Also requires measures to minimize harm to historic resources. 
Response actions must take into account effects on properties on or eligible for inclusion 
on the National Registry of Historic Places. Federal agencies are required to locate, 
inventory, and nominate to the National Register of Historic Places all properties under 
their jurisdiction or control that appear to qualify for listing in the National Register. 

Some threatened or endangered species are known to exist in the general project area OT 
DuPage County, but none have been identified at the Sites. This regulation woiuld 
apply if any threatened or endangered species were identified at the Sites. 

These requirements apply to the Site cleanups which involve controlling and diverting 
water in Kress Creek and the West Branch DuPage River. 

NEPA requires tlie USACE to conduct an Environmental Assessment to determine 
whether an EIS is required. An EIS is required for “major federal activities significantly 
affecting the environment.” This process is generally petformed concurrent with the 
review of the Section 404 permit (potentially via tlie joint application process). The 
remedial investigation and feasibility study is functionally equivalent to the EIS because 
it examines the impacts of the various cleanup alternatives. 

These recovery and preservation requirements apply if historical or archaeological 
resources are encountered. No such resources have been encountered in the studies 
performed at the Sites to date. 

- -n 
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TABLE 21 
Location-Specific ARARs and TBCs 

K e r r - M c C e e  Kress C r e e W e s t  B r a n c h  D u P a g e  River and Sewage  T r e a t m e n t  P lan t  Sites 

Statement of Procedures on 
Floodplain Management and 
Wetland Protection 

FEDERAL ARARs AND TBCs (CONT'D) 
Sets forth EPA policy and guidance for carrying out Executive Orders 11990 and I 1988. I These directives are relevant and appropriate because the removal of contaminated 44 CFR Part 9 ARAR 

Mitigation of Impacts to 
Wetlands and Natural Habitat 
EPA Office of Solid Waste 

23 CFR 171 TBC 

TBC 
And Emergency Response - 
Policy of Floodplains and 
Wetland Assessments for 

Establishes procedures for the evaluation and mitigation of adverse environmental impacts 
to wetlands and natural habitat resulting from Federal-aid projects. 
This memorandum discusses situations that require preparation of a floodplains or 
wetland assessment, and the factors that should be considered in preparing an assessment, 
for response actions taken pursuant to Section 104 or 106 of CERCLA. 

CERCLA Actions, August 
1985 

Although not a Federally-aided project, would be considered in the wetlands evaluauon 
and mitigation. 
Will be consulted with respect to any floodplains or wetlands assessments that need LO 

be performed. 

Executive Order 1 1988: Floodplain Management requires federal agencies to evaluate the 
potential effects of actions they may take in a floodplain to avoid,.to the extent possible, 
adverse effects associated with direct and indirect development of a floodplain. Federal 
agencies are required to avoid adverse impacts or minimize them if no practicable 
alternative. 

Executive Order 11 990: Protection of wetlands requires federal agencies conducting 
certain activities to avoid, to the extent possible, adverse impacts associated with the 
destruction or loss of wetlands if a practicable alternative exists. Federal agencies are 
required to avoid adverse impacts or minimize them if no practicable alternative exists. 

sediments and soils will affect floodplains and wetland areas. 

~~ ~ ~~ ~ ~ 

STATE ARARs AND TBCs 
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TABLE 21 
Location-Specific AFURs and TBCs 

Kerr-McGee Kress CreekNest Branch DuPage River and Sewage Treatment Plant Sites 

1 Protection Act 

Illinois State Agency Historic 
Resources Preservation Act 

Interagency Wetland Policy 
Act of 1989 

An Ordinance Establishing 
Rules and Regulations for the 
Granting of Easements and 
Licenses by the Forest 
Preserve District of DuPage 
County and Providing for the 
Partial Repeal of Ordinance 

--.---..---. "....I_--" --.._ I 11 Illinois Environmental I 415 ILCS 5 I ARAR I It is the purpose ofthis act to establish a unified, state-wide p r o i a m  supplLmented by 1 These requirements are relevant and appropriate to the cleanup of the h e s s  Creek and I( 
private remedies, to restore, protect and enhance the quality of i i e  environment, and to 
assure that adverse effects upon the environment are fully considered and borne by-those 
who cause them. 
Requires an assessment of all state funded, permitted or licensed work to determine 
whether prehistoric or historic cultural resources are present within the project area. If 
probability of archaeological resources present within the project area, an archaeological 
survey would be required. 
Directs that the State Agencies shall preserve, enhance, and create wetlands where 
possible and avoid adverse impacts to wetlands in order to maintain the economic and 
social values of the State's remaining wetlands. 

This Ordinance establishes rules and regulations governing granting of easements and 
licenses by the Dishict to protect and preserve the property, natural areas, forests, trees, 
vegetation, wildlife, scenic beauties, natural resources, flora and fauna, facilities, and 
improvements of the District. 

STP Sites. 

20 ILCS 3420, 
as amended, 17 
IAC 41 SO 

20 ILCS 830 

ARAR These recovery and preservation requirements apply if historical or archaeological 
resources are encountered. No such resources have been encountered in the studies 
performed at the Sites to date. 

This directive is relevant and appropriate because the removal of containinated 
sediments and soils will affect floodplains and wetland areas. 

ARAR 

LOCAL TBCs 
Ordinance No. 
96-096 

TBC To be considered with respect to Forest Preserve District Land at the Sites. 
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TABLE 22 
Alternative 3: Summary of Preliminary Material Volume Estimates 

Kerr-McGee Kress Creekmest Branch DuPage River and Sewage Treatment Plant Sites 

Geographic Location 

Kress Creek: Outfall to May Street 
Kress Creek: May Street to Joy Road 
Kress Creek: Joy Road to Route 59 
Kress Creek: Route 59 to Confluence 
West Branch DuPage River: STP to Confluence 

West Branch DuPage River: Williams Road to Butterfield Road 
West Branch DuPage River: Butterfield Road to Warrenville Dam 
West Branch DuPage River: McDowell Grove Area 

West Branch DuPage River: Confluence to Williams Road 

Rounded Total: 

(cubic yards) 
Sediment Materials Floodplain Materials Total Total --. 

(Rounded) 
Targeted Overburden Targeted Overburden Targeted Overburden 
Material Material Material Material Material Material 

1,700 500 5,000 1,400 6,700 1,900 9,000 
3,900 1,000 3,600 900 7,500 1,900 9,000 

700 100 6,200 1,100 6,900 1,200 8,000 
100 100 3,200 400 3,300 500 4,000 
200 100 2,000 1,000 2,200 1,100 3,000 

1,000 
700 

24,500 15,500 25,800 16,300 42,000 
10,000 14,700 10,000 14,700 25,000 
43,000 34,000 34,000 14,000 77,000 48,000 125,000 

Notes: 
1. Total surface areas were calculated by summing surface areas (obtained from ArcView) for all individual areas within a specified reach, Volumes were calculated using the average depth of overburden and targeted 

2. Volumes were further separated by sediment or floodplain based on the percent of total surface area for each reach that exists within or outside of the CreekfRiver boundary. 
3. The areal extent of targeted material is illustrated on Figure 2-1 of the FS Report. 
4. Kerr-McGee is performing additional characterization (i.e., surface scanning and if necessary. downhole drilling) in specific areas of the Sites, including the stretch of the River between the Warrenville and McDoweli 

5. The reach entitled "West Branch DuPage River: STP to Confluence" represents the river portion of the STP Site; all other reaches are part of the Kress Creek Site. 

material provided for all boreholes within each area and multiplying by the total surface area. 

Dams. Volumes provided in this document do not take into account this future characterization, and therefore may require modification based on the results of the additional characterization work. 















FIGURE 3 
Conceptual Site Model, Human Health Risk Assessment, STP Upland OU 

Kerr-McGee Sewage Treatment Plant Site 
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’ Leaching from STP upland on-site soil to groundwater is not considered significant transport mechanism. 
‘Small number of volatile constituents were detected in groundwater, indicating volatilization from groundwater to indoor air may not be significant 



FIGURE 4 
Conceptual Site Model, Human Health Risk Assessment, STP River OU 

Kerr-McGee Sewage Treatment Plant Site 
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’ Leaching from sedimenUfloodplain soil to groundwater is not considered significant transport mechanism. 
‘Small number of volatile constituents were detected in groundwater, indicating volatilization from groundwater to indoor air may not be significant. 

Inhalation 

Ingestion 

I lnoestion I 



contamination 
Mechanisms 

m n  
STP Upland 

On-site Surface 
Soil 

Fugitive Dust 
Emission, 

Volatilization. 
Direct Contact, 

Leaching 

FIGURE 5 
Conceptual Site Model, Ecological Risk Assessment, STP Upland OU, Radionuclides 

Kerr-McGee Sewage Treatment Plant Site 
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FIGURE 6 
Conceptual Site Model, Ecological Risk Assessment, STP Upland OU, Chemicals 

Kerr-McGee Sewage Treatment Plant Site 
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Dashed lines indicate theoretically complete pathways but unanaiyzed media 

Redepositlon ingestion . . . . . . . . . . . . . . . . . .  . 
Downstream Surface Water I Direct Contact I .. I .. I .. I .. I .. 1 .. 1 .. 1 .. I .. 

. . . . . . . . . . . . . . . . . .  Inhalation 
t 

L Ingestion . . . . . . . . . . . . . . . . . .  
Inhalation 

Sediment Direct Contact I -. I .. I .. I .. I .. I .. I .. I .. I .. 
. . . . . . . . . . . . . . . . . .  

c 
I ,  . . . . . . . . . . . . . . . . . .  

h Ingestion 
r Direct Contact I .. I - I .. I .- I .. I .. I .. I .. I .. Aquatic Biota 

c 
. . . . . . . . . . . . . . . . . .  lnhalation 

. . . . . . . . . . . . . . . . . .  Ingestion 
Direct Contact 

lnhalatlon . . -  . . . . . . . . . . . . . .  1 -. 1 .. 1 .- 1 .- 1 .. 1 .. I .. 1 .- 1 .- 



Sediment I 
Floodplain Soils 

FIGURE 7 
Conceptual Site Model, Ecological Risk Assessment, STP River OU, Radionuclides 

Kerr-McGee Sewage Treatment Plant Site 
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Legend: 

- X .Potentially complete exposure pathway (quantitatively evaluated) 
0 . Polentially complete exposure pathway but not evaluated quantitatively 
(1) - Detected in surface soils, sediment and surface water 
.- . Not applicable or incomplete 



FIGURE 8 
Conceptual Site Model, Ecological Risk Assessment, STP River OU, Chemicals 

Kerr-McGee Sewage Treatment  Plant  S i te  
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